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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

\ '™l J CUm ? haS ^ een u . tr f nsIated b y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 




[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of detection, test equipment etc which 
are used in the terrmnal point detection equipment of a CMP process from which the insulating l^cJSSSS f ye^the 
removed SemiC ° ndUCt ° r device fa detection especially a semiconductor device LJSSi^ is 

[0002] 

[Description of the Prior Art] The significance of the technology of electrode formation, such as a multilayer interconnection 
ayer insulation film format™ accompanying it, and a plug, DAMASHIN, is increasing greatly as the densSon oil 

SSSSZXT T Sh °^, a limi f i0n ' bUt iS C ° ntinuin8 pr0greSS ■ nd «««ift5on is carried N a ral?y the 
m.ckness of such a layer insulation film and a metal membrane and the monitor of a configuration (**♦**♦** r brine 

embedded correctly etc ) serve as a big technical problem. Of course, although the monitor of thickness is needed flso at 

Esass « JSK" md etctog ' detection of Ae point h a flattening process -« i p^«« 

Lrnir^nS* ? Sh0rtenin 8 at of ^ ex P° sur e incidental to short wavelength-ization of lithography is 

taken into consideration, the precision demand at least of flattening of the layer intermediate layer in the range about ensure 
area ,s large. Moreover, toe so-called inlay (a plug, DAMASHIN) which is L embedding of . met_S3S l£S reE 

ZZZeZ f 6 i mg u fthG T CSSiVe ^ ^ 3fter 3 laminatin S- Mih ™& ma «y me *°ds of smoothing a aye * 
intermediate layer locally are also proposed and performed by improvement of the forming-membranes method etc there is a 
polishing process called CMP as efficient flattening technology in bigger area. CMP (Chemical MbdianicSlSS Tor 

l^ZT° n \ USeS t08Ct f ^ 3 Ch / m,Ca J ° perati0n 0t being based on 311 abrasives soluti °« *"d beginning to melt is a process 
except the surface irregularity of a wafer, and has become physical polishing with the strong candidate of global flatten^ 

SI I;' 0 "" 6 6 ■•. p0llsh, ^ ed ofan acid > alkali > etc - " the abrasives called slurry which didriBll5l 

do h ?!!S , r f r ina ' 3 CenUm °f ,d ^ etC - 3re COmm0n) int0 the fUsibilit y solvent of a ^mber, it is suitable abrasive 

^^S^^T^^ *Z HShin8 iS 3dVanCed by rubWng by reIative motion 0n wh0,e wafer ^ce, 
™S5 i , 8 ? „ 1S attained by makin S P^surization and relative-motion speed uniform 

Cin n U rt 3 P™^', ^ the of a process and repeatability cannot take more conventional membrane 

7 ™* COnve * ,onal e * hui g easil y> regular detection of the thickness of a layer intermediate layer or a metel 
ayer w.th feedback quick as much as possible is demanded also for process increase in efficiency. The common 
thickness-measurement equipment to these evaluations is used for inspection of a process in many cases The minute blank 
porfon (place without the two-dimensional distribution of thickness) of the wafer washed after the process waTchosen afa 
measurement place, and it has measured by various methods. 

detect! SiT'ltr 8 fl3t !. ening Pr £ CeSS ' ^ " 3 W3y Ch3nge ° f ^ motor tor 1 ue of wafer rotation or r °^ion of a pad 
that 8 when Pol'shmg progresses to the purpose polishing layer and a different layer as the monitor method 

T^lt A ^ 0r Tu. " ° ptiCaI Path is prepared m a polishin S P ad > or ™*od of measuring the 

P ° 1,Sh,ng ^ ° PtiCal tatefc — " 3150 Pr ° P0Sed Ae H8ht ^ li8ht ) ° f -fer 

[0006] 

[Problem(s) to be Solved by the Invention] The technology which carries out the monitor of the thickness in the 
™ f CMP process etc such as an interlayer film and a metal layer, quickly simple, or precision improves the 
incll, 8 pl Pr ° CeSS ] r° nit ° r d0CS " 0t J? aVe ** meth ° d Which can be refOTed to as deci ^e, although the request is 

accXd 8 fl „H , r n r , TT mem f?*? fa thC Present COndition with above thickness-measurement equipment is 
acquired, and although reliable data are obtained, there are the following problems 

[0007] In the first place, equipment itself will become large-scale. The wafer washed after the CMP process to the second is 

mZS 6 valul £ obS3 (S 5? ST ^ CtC ) P,3Ced SUffidently St3bly ' in ° rder t0 ~ a ^SSS 1 
™ ^ orobtm In ^^w°^f -5"?? 31 3 processbecomes slow ' *W has positioning of wafer measurement 

withS ;! !' 1 t u ? WIth f '? 3 P3ttem CxistS ' aIth0Ugh thickness must be measured ™ search of a portion 
wuhout a pattern, the portion wh.ch generally does not have a pattern does not have a position fixed by the device wafer to a 
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very [ in area ] small top. 

[0008] If the area of a portion without a pattern is small, although measuring range must be made small, this is not easy in 
equipment. Moreover, it is not easy to search for a small measuring range at high speed, and to measure it at high speed, 
either, for this reason ~ being alike ~ it is because it is necessary to have the complicated mechanism in which the picture of a 
pattern is incorporated and processed [ recognize and ] and software (an image processing - soft) becomes that this is hard 
(an image pck-up element, precision alignment mechanism, etc.) and what has it [ large a load and expensive ] Even if 
realizable, the time of an image processing, position search, and positioning makes the measuring time increase greatly. 
[0009] It is simple, although the method which detects the point of CMP ending [ process ] with motor torque is high-speed, 
only when detecting the polishing start of a layer which is different clearly for the moment, it is effective, and moreover, it is 
inadequate on precision. The optical method is learned as the method of detection of highly precise thickness or the point 
ending [ process ]. This method judges the point ending [ process ] by pursuing time change of the monitor light intensity 
which irradiates laser etc, in a wafer side and is obtained by reflection etc. Although a certain amount of [ measurement / 
blank film / without a device pattern ] precision was acquired by this method, when a device pattern (ground pattern) existed 
in a wafer side, it was not able to detect in sufficient precision. This problem was more more excessive than D-RAM which is 
a memory device in the logic element or the element of mixed loading of logic and memory. 
[0010] Furthermore, the wafer moved during polishing, and the ending point of a process was undetectable by spot 
measurement, polishing, since the signal of the specific place of a pattern is inseparable not only from dissociating from the 
signal of other places of a pattern but the signal of a portion without a pattern. It solves the above problem, and the purpose of 
this invention has a high detection precision, and are simple thickness or a simple process end check attitude method, and 
offering detection equipment and the high polishing equipment of productivity further. 
[0011] 

[Means for Solving the Problem] The artificer investigated the cause which the point ending [ process ] cannot detect in 
sufficient precision by optical measurement, when a device pattern existed in a wafer side. Consequently, a pattern interferent 
component superimposes the monitor signal acquired by irradiating probe light in a wafer side on a thickness interferent 
component, and the size of a pattern interferent component will change, if the device pattern of a wafer changes. That is, since 
the size of a pattern interferent component changes corresponding to a variety of device patterns, there is a device pattern, i.e., 
the indeterminacy according to the kind of device, in a monitor signal. For example, between D-RAM which is a memory 
device, a logic element, and logic and the element of mixed loading of memory, the device of the same kind also has the 
indeterminacy for a pattern interferent component changing greatly with differences in a degree of integration. 
[0012] Moreover, there is indeterminacy that the size of a pattern interferent component changes with places which also 
measure the device of the same kind by the same degree of integration. Since D-RAM this indeterminacy of whose is a 
memory device may consider mostly that a pattern is homogeneity as continuation of periodic structure, although 
indeterminacy is small, in a logic element or the element of mixed loading of logic and memory, a pattern is not uniform, and 
since the problem by the measuring point becomes remarkable, indeterminacy becomes large. It discovered that these 
indeterminacy was the causes of gross errors of detection. 

[0013] An artificer came to abolish these causes of an error wholeheartedly by pinpointing the place which a device pattern 
measures based on the suitable parameter obtained from the monitor signal (signal wave form) as a result of research. For this 
reason, in this invention, it sets at the removal process of a thin film of "substrate front face in the first place. It is the method 
of detecting both the thickness in the aforementioned removal process, or both [ one side or ] ending [ process ] with the 
signal wave form of the reflected light obtained by irradiating probe light in some or all on the aforementioned front face of a 
substrate, or the transmitted light. The method of detection (claim 1) characterized by having the stage of pinpointing the 
measuring point on the aforementioned front face of a substrate, using the parameter called for from the described [ above ] 
signal wave type" is offered. 

[0014] Moreover, the second is provided with "the method of detection (claim 2) according to claim 1 with which the 
aforementioned parameter is characterized by being the difference of the maximum maximal value of the aforementioned 
signal wave type, and the minimum minimal value." Moreover, the third is provided with "the method of detection (claim 3) 
according to claim 1 with which the aforementioned parameter is characterized by being the minimum minimal value of the 
aforementioned signal wave type." 

[0015] Moreover, the fourth is provided with "the method of detection (claim 4) according to claim 1 with which the 
aforementioned parameter is characterized by being the ratio of the minimum minimal value of the aforementioned signal 
wave type, and the maximum maximal value." Moreover, the fifth is provided with "the method of detection (claim 5) 
according to claim 1 with which the aforementioned parameter is characterized by being the average of the aforementioned 
signal wave type." 

[0016] moreover, the sixth "-- the claims 1-5 characterized by having the stage of determining thickness calculation and the 
point ending [ process ] using the reference value according to the measuring point by which specification was carried out 
aforementioned ] further — method-of-detection (claim 6)" any or given in 1 term is offered moreover, the seventh "— the 
claims 1-5 characterized by having further the stage of performing point-of-measurement movement to a desired measuring 
point after pinpointing of the aforementioned measuring point ~ method-of-detection (claim 7)" any or given in 1 term is 
offered 

[0017] Moreover, the eighth is provided with "the method of detection (claim 8) according to claim 7 characterized by having 
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the stage of determining thickness calculation and the point ending [ process ] using the reference value according to the 
measuring point of the request to which the aforementioned point-of-measurement movement was performed." moreover, the 
ninth "~ the claims 1-5 characterized by having further the stage of sorting out and acquiring the signal from a desired 
measuring point, and determining thickness calculation and the point ending [ process ] using the reference value according to 
the measuring point by which sorting was carried out [ aforementioned ] - method-of-detection (claim 9)" any or given in 1 
term is offered 

[0018] moreover, the tenth "-- the claims 1-9 characterized by for the aforementioned substrate front face being a 
semiconductor device front face in a semiconductor device manufacturing process, and the aforementioned thin film being an 
insulating layer or an electrode layer -- method-of-detection (claim 10)" any or given in 1 term is offered Moreover, the 
eleventh is provided with "the detection equipment (claim 1 1) characterized by using any one method of detection chosen 
from the method of detection according to claim 1 to 10." 

[0019] Moreover, the twelfth is provided with "the polishing equipment (claim 12) which polishes the aforementioned 
polished member by having detection equipment and a polishing pad according to claim 11, and a polishing head holding a 
polished member, and giving relative motion between the aforementioned polishing pad and the aforementioned polished 
member." 
[0020] 

[Embodiments of the Invention] Although the gestalt of operation of this invention is explained below, this invention is not 
limited to this example. Drawing 3 is the general drawing explaining the gestalt of operation of this invention, and shows 
polishing equipment equipped with the detection equipment of thickness or the ending point of a process. 1 - a polishing 
head and 2 -- the wafer as a substrate, and 3 ~ for a translucent window and 6, as for irradiation light and the reflected light, 
and 17, an optical irradiation light sensing portion and 7 are [ a polishing pad and 4 / a polishing surface plate and 5 / the 
signal-processing section and 18 ] displays [0021] This polishing equipment operates as follows. A wafer 2 is held at the 
polishing head 1, the polishing pad 3 is held at the polishing surface plate 4, and the wafer 2 is used as the 3rd page of a 
polishing pad pressurization 20. Polishing of the 2nd page of a wafer is performed by giving relative motion between a wafer 
2 and the polishing pad 3 in the rotation 30 of a wafer 2, and the rotation 40 of the polishing pad 3, supplying an abrasives 
105 between the polishing pad 3 and a wafer 2 from the abrasives feeder style 104. In order to detect thickness or the point 
ending [ process ], polishing, a translucent window is made to pass irradiation light and the reflected light 7, after the reflected 
light is received by the optical irradiation light sensing portion 6, signal processing is carried out in the signal-processing 
section 17, and the monitor of thickness information is performed. 

[0022] the multicomponent wavelength light which has two or more wavelength components continuously as an irradiation 
light (probe light) in this invention for an optical monitor - concrete - the white light (or component which carried out the 
spectrum of it) ~ using - this - the 2nd page of a wafer - irradiating - the spectrum of the reflected light of this -- terminal 
point detection of thickness or a process is performed by carrying out signal processing of the wave-like signal Although the 
method (the transmitted light can be detected in this case) which, of course, performs irradiation from a wafer side may be 
used, the multicomponent wavelength light source in an infrared region is needed in that case. 

[0023] Moreover, the diameter of a spot of irradiation light is enlarged as compared with the smallest unit of a device pattern, 
and it was made for more than several round term part to be irradiated. The principle which pinpoints the measuring point of a 
device pattern here is explained in detail. It is considered that a device pattern is the laminating thin film pattern optically 
distributed in two dimensions, the reflected light can regard it as the superposition of the light wave from each class of a 
laminating thin film of each pattern, as drawing 6 shows typically, and that much, for the complicated interference effect, even 
if the light wave form has the the same thickness of the metaphor best layer, it becomes a greatly different thing from a blank 
film. Generally it is not easy to calculate the value of thickness to measure directly from such part light wave type, however, 
the thing thickness was computed by calculating beforehand the spectral reflectance from the device pattern which became 
predetermined thickness, and performing comparison with this and a survey reflection factor value, or the survey reflection 
factor value and the calculation reflection factor value were [ the thing ] in agreement - with, considering as the ending point 
of a process is possible 

[0024] Moreover, it is more practical to carry out the monitor of the ending point by making this survey wave into a reference 
(desired value) with the wafer of a dummy used at various processes, when the actual measurement of the spectral reflectance 
of a desirable sample can be obtained, and it is simple. In case the wafer with which the pattern was formed is measured, a 
pattern is a single dimension or a 2-dimensional periodic pattern, irradiation area is fully larger than the area for a pattern's 
round term, and when the pattern is distributed over homogeneity over the whole wafer surface (the pattern of D-RAM etc. 
hits this.), as average information, it is stable and it is checked that the reproducible signal by the place is acquired, in this 
case, the so-called in-line which measures a wafer after a process the in-situ measurement measured in process also in 
measurement - also setting ~ a measuring point (irradiation position) - it is not necessary to mind -- a spectrum ~ it is 
possible to compute thickness or to get to know the ending point of a process from a wave However, by things, such as CPU 
with an uneven distribution of a pattern, and ASIC, part light wave type changes greatly with irradiation positions, and it just 
stated above that it becomes impossible to take the repeatability by the irradiation position. 

[0025] In devices, such as CPU and ASIC, in many cases, although it is an uneven pattern, it can divide into some blocks 
separated functionally. The artificer actually checked that the repeatability of the signal within each block is good, and that 
part light wave types differed greatly between blocks in various devices. It is considered to be based on the following 
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situations that such signal change takes place. That is, in a certain block, usually regularly, I hear that the definition (average 
pitch) of the pattern is of the same grade, and the device circuit pattern in it has it, even when not necessarily regular. This is 
appropriate also from the efficiency of a device production process. 

[0026] The artificer analyzed the signal wave form (a spectral reflectance or a spectrum wave) from a pattern, and has noticed 
the configuration of these waves being greatly dependent on the definition of a device pattern. Conversely, if it says and a 
definition will be the same grade, I hear that it becomes the almost same part light wave type, and it is. Naturally in 
measurement by perpendicular light incidence, thickness and pattern density also influence a wave. Pattern density is the ratio 
of the area of the heights in the layer occupied in the whole area here. Moreover, generally heights are the dielectric films on a 
metal layer (transparent membrane), since [ however, ] it is [ in / the usual device / about thickness, it is almost the same all 
over a wafer on a process, and ] within fixed limits (30 - 50%) also about pattern density ~ these spectra ~ the artificer 
observed that the influence affect wave-like place dependence was not in fact so big As influence affect the whole wave, it 
was a portion with a fine memory cell portion etc. ( drawing 1 -a), and the coarse portion ( drawing 1 -b) of pattern pitches, 
such as the wiring section, in a certain device pattern that a definition is larger than pattern density, and although thickness 
and pattern density were almost of the same grade, they were found also from the clear wave difference having been accepted. 
A wave-like configuration is presumed to be what is depended on the difference in the interference phenomenon of the 
reflected light as a cause which depends on the definition of a device pattern greatly. As shown in drawing 6 in instantiation, 
in the reflected light from the laminating thin film pattern which is a device pattern, the interference between patterns 
(interference of wavefront splitting) is added with the interference phenomenon (interference of amplitude splitting) by 
thickness. Since the interference by this pattern is the phenomenon of the patterns only in the coherence length (space) of 
irradiation optical system, when pattern width of face is larger than a coherence length, it does not take place. Part light wave 
type is determined by mere help doubling of the optical intensity from each part by the pattern with it. [ large namely, pattern 
width of face and ] [ coarse ] Validity was confirmed when this presumption compared the above-mentioned survey data etc. 
with interference of amplitude splitting, interference of wavefront splitting, and the simulation calculation result by modeling 
of coherence length etc. 

[0027] In this invention, such a phenomenon is used, and an irradiation position is known with the part light wave type 
obtained from the wafer which has a device pattern, and it aims at taking the repeatability of measurement. That is, if it 
irradiates whether it is that irradiation light is irradiated on a device pattern by part light wave type, it will judge which 
portion on a device pattern (for example, A, B, C, D, E, F of drawing 2 ) the irradiation position is, and an irradiation position 
is pinpointed, and the method of calculation (model calculation) of thickness is changed according to an irradiation position. 
Moreover, the target wave of the point ending [ process ] is also chosen according to an irradiation position. Thus, when every 
position is being irradiated while irradiation light polishes, detection of thickness or the point ending [ process ] is performed 
and it becomes possible to control a process. 

[0028] the position where irradiation light is irradiated to the above method ~ a spectrum - the spectrum which acquired in 
the case of the equipment which had the mechanism in_which an irradiation position is changeable although having detected 
by specifying from a wave and making preparations of two or more calculation methods or a target wave corresponding to 
each position on a device pattern ~ it is possible by analyzing a wave by time series to also perform the optical irradiation to a 
desired position 

[0029] Moreover, in-situ which measures while performing a polishing process In measurement, by this method, control of an 
irradiation position cannot be performed but the data from various positions are acquired continuously. Even in this case, with 
part light wave type, judgment specification of the irradiation position is carried out, and process control becomes possible by 
processing data according to an irradiation position. It is sorting out and processing only the data from the always same 
position (for example, any of A, B, C, D, E, and F of drawing 2 are their?), or distributing the data from various positions (for 
example, A, B, C, D, E, F of drawing 2 ) for every position, and processing them in each position. 

[0030] A parameter desirable although judgment specification of the irradiation position is concretely carried out from part 
light wave type is listed to below. 

1 . the ratio of the difference 2. minimum minimal value of the maximum maximal value and the minimum minimal value, and 
the maximum maximal value - any which were chosen from the parameters more than the 3. minimum minimal value, or one 
or more using - a spectrum — carry out judgment specification of the irradiation position by comparing the value over 
which parameter obtained from the wave by signal processing with the value which was calculated from simulation 
calculation or measurement from a different pattern position, and was memorized in advance 

[003 1] As mentioned above, although this invention was explained about the dielectric film (layer insulation film), also in 
measuring-point judgment of a metal membrane, this invention can apply it. That is, in case electrode layer embedding (inlay) 
forms, when removing the metal by which the laminating was carried out to the whole surface by etching or polishing 
generally, a portion with a metal layer and the portion which is not appear at the time of a process end. The part light wave 
type of the reflected light is usually smooth in a metal membrane. If a metal membrane is lost and a pattern appears, the 
influence of a ground dielectric layer will be received and part light wave type will change a lot. By observing this change, it 
is effective in judgment of the measuring point to the metal membrane of each pattern. 

[0032] a spectrum -- if judgment specification can do an irradiation position from a wave - a degree « a spectrum ~ although 
it asks for a suitable parameter by signal processing from a wave and the monitor of the point ending [ process ] is performed 
using this, it is desirable any which were chosen from the following parameter as these parameters or to use one or more 
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1 . Maximal Value or Minimal Value -- or (Maximal Value-Minimal Value) - or (Minimal Value/Maximal Value) -- from -- 
the Selected or More 12. Maximum Maximal Value ~ or the minimum minimal value -- or (the maximum maximal 
value-minimum minimal value) or (the maximum minimal value / the maximum maximal value) - from - selected or more 
13. distribution 4. ~ by simulation calculation beforehand remembered to be the component 5. part light wave type of the 
suitable Fourier transform In common, and it may differ from the parameter used for judgment pinpointing of a measuring 
point. [ the parameter used for detection of the point with the obtained part light wave type ending / cross-correlation-function 
polishing ] 

[0033] Moreover, although the equipment used for a removal process was used as the polishing equipment of drawing 3 with 
the gestalt of this operation, it cannot be overemphasized that this invention can otherwise be used for the removal process by 
ion etching etc. It can do at high speed farther than the position judgment method by each judgment by the above method 
carrying out the image processing of the general picture which picturized and incorporated the pattern, and a mechanism also 
becomes easy far. 

[0034] [Example] [Example 1] It is actually the layer insulation film Si02 of the image pck-up element on a 6 inch wafer. It 
polished with the polishing equipment shown in drawing 3 , and the polishing end check appearance was tried. The polished 
image pck-up element has the block structure as shown in drawing 2 , each position of A, B, and C is the high portion of 
definitions, such as an element and capacity, and each position of D, E, and F is the low portion of definitions, such as wiring, 
about 2cmphi of optical irradiation is circular like drawing 3 to the polishing pad 3 (epoxy system abrasive cloth) and its 
polishing surface plate 4 at the bottom ~ we opened the hole and decided to carry out with the composition which formed the 
translucent window 5 which equipped the same field as the 3rd page of a polishing pad with the quartz The 2nd page of a 
wafer is made to shoot a xenon lamp perpendicular ON, as shown in drawing 4 , an optical irradiation light sensing portion 
carries out wavelength decomposition of the reflected light after pinhole 15 passage (removing the scattered light and the 
diffracted light) and with a diffraction grating 13, and as the light of different wavelength in the different direction goes, it 
detects it by the optical diode type linear sensor (512 elements) 14. About 400nm to 800nm and the irradiation spot system of 
the measurement wavelength range are about 2mmphi. The output from a sensor is sent to the signal-processing section 17, 
and is processed, the spectrum beforehand measured by the signal-processing section 17 to the pattern of this image pck-up 
element - the reference information obtained from the wave is memorized and it is used as a reference value of signal 
processing 

[0035] The thing which made the alkali solvent distribute a silica grain is used for an abrasives (slurry), and it is about 100 
g/cm2. It polished by ******. The influence (mainly scattering loss) on the quantity of light by slurry mediation was 1% or 
less. The equipment of a more than performed preliminary measurement to the wafer sample of the same configuration as the 
wafer (image pck-up element) of a product first. To the maximum front face, it is about lOOOnm insulator layer Si02 which 
carried out CVD membrane formation. It polishes. When polishing which carries out a polishing end by the thickness of about 
500nm was performed, the obtained part light wave type was observed and each portion of A, B, and C irradiates Becoming a 
configuration like drawing 5 -a, the signal from each portion of D, E, and F became a form like drawing 5 -b, and became a 
thing reflecting the definition of each position (block). It supposes that the portions of A, B, and C are considered as block 1, 
and the portions of D, E, and F are classified from wave-like similarity with block 2, and this wafer sample is received, from 
polishing thickness zero to predetermined polishing thickness Although these values had a big difference between the block 1 
and the block 2 when it measured and the difference of the maximum maximal value and the minimum minimal value was 
searched for from the block 1 and the block 2, after polishing for every predetermined polishing thickness Since there was no 
big difference for every polishing thickness, the suitable constant value for block distinction was defined between the value 
over block 1, and the value over block 2, and it memorized as reference information. The thickness or the ending [ polishing ] 
point judgment information acquired from the difference of the maximum maximal value to block 1 and the minimum 
minimal value in addition to this as reference information was also memorized. 

[0036] The image pck-up element of the same configuration as what was used for preliminary measurement as a wafer of a 
product is chosen, and it is about lOOOnm insulator layer Si02 which carried out CVD membrane formation to the maximum 
front face. It polished. The difference of the maximum maximal value of the part light wave type under polishing and the 
minimum minimal value was taken, and when it was more than the constant value memorized as reference information, in 
block 1 and except [ it ], judgment specification was carried out with the block 2. 

[0037] The monitor did not carry out to the deed and the block 2 only to the block 1, using the difference of the maximum 
maximal value and the minimum minimal value as a polishing end check delivery-volume parameter. During advance of 
polishing, the difference of the maximum maximal value and the minimum minimal value changed, by comparing this value 
with thickness or ending [ polishing ] point judgment information, judged the polishing end and ended polishing. 
[0038] When some wafers of the product which carried out the polishing end were actually observed, flattening of the front 
face was carried out and it has checked that polishing was made with about 3% of error to about 500nm target ******. 
As a parameter for the monitors of the point ending [ [example 2] polishing ], it measured by the same equipment as an 
example 1, and the method except using not a difference but the cross correlation function of the maximum maximal value 
and the minimum minimal value. 

[0039] For this reason, the part light wave type of block 1 to the point ending [ polishing ] was memorized as reference 
information as thickness or ending [ polishing ] point judgment information. Distinction specification with block 1 and block 
2 was performed like the example 1 . The monitor of the point ending [ polishing ] did not carry out to the deed and the block 
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2 only to the block 1 like the example 1. The cross correlation function with the part light wave type to the point _ memorized 
L to f measured part light wave type value and reference information during advance of polishmg ending [ polishing ] was 
calculated and polishing was ended for the time of this correlation coefficient increasing rapidly. 

m040? When som wafers of the product which carried out the polishing end were actually observed, flattening 5 of th front 
face waTcSied out and it has checked that polishing was made with about 3% of error to about 500nm target 
Tte mimnXalue of fexample 3] part light wave type was made into the parameter for measumg-pomt judgment, and it 
meas^edt *e s^e equ^ment^ an example l.^d the method except determining « for the case where th.s becomes 

value and the ^ minimal v.ue changed, 
by comS*t value wtth thickness or ending [ polishing ] point judgment information, judged the pohshmg end and 
ended Sit When some wafers of the product which carried out the polishing end were actually observed, flattening of 
S^fi^wSSout and it has checked that polishing was made with about 3% of error to about 500nm target 



Bv measurement of the [example 4] example 1, and the method Gudgment by the difference of the maximum maximal value 
rtto S3e) of the same mechanism and same position detection, the metal layer aluminuir 1 layer was 
oolished Thy CMP Tdft e monitor of the process which carries out plug formation was performed. At the : tunc s of a polishing 
M i is form where the metal layer was wearing the whole polished field surface, and if the reflected light .s observed, 
?^frtpS S wave type will be obtained. In part light wave type, the maximum and the minimal value appear 
Lordmg 0 interference effect as polishing advances and an insulating layer is exposed Judgment ^f**™* 
SSTft < Mock 1 or it is block 2 was carried out by comparing with the constant value which measured beforehand the 
Sence rf^^^SJ^ value'and the minimum thing of the minima, value with the test wafer, and 

^^^SZS^ ending [ process ] efficiently by comparing with the difference of tine maxim- 
Sab ^alTo^a target wave and the minimum^ minimal value which had a deed and this parameter memorized only to 
bloTl using ; tne difference of the maximum maximal value and the minimum minimal value as a pohshmg end check 
delivery-volume parameter. 

[Effect of the Invention] If this invention is followed as above, since pinpointing of a measurement P^.«^JJ^J ai ^ 
at S speed sLple in thickness measurement of a device wafer, repeatability of measurement .s realized, detect.on of 
po3nl TutS andThe point ending [ process ] can be performed at high speed with high precision, and process control 

can be performed efficiently quickly. 



[Translation done.] 
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